Effects of rapamycin and curcumin treatment on the development of epilepsy after electrically induced status epilepticus in rats.
Inhibition of the mammalian target of rapamycin (mTOR) pathway has been suggested as a possible antiepileptogenic strategy in temporal lobe epilepsy (TLE). Here we aim to elucidate whether mTOR inhibition has antiepileptogenic and/or antiseizure effects using different treatment strategies in the electrogenic post-status epilepticus (SE) rat model. Effects of mTOR inhibitor rapamycin were tested using the following three treatment protocols: (1) "stop-treatment"-post-SE treatment (6 mg/kg/day) was discontinued after 3 weeks; rats were monitored for 5 more weeks thereafter, (2) "pretreatment"-rapamycin (3 mg/kg/day) was applied during 3 days preceding SE; and (3) "chronic phase-treatment"-5 days rapamycin treatment (3 mg/kg/day) in the chronic phase. We also tested curcumin, an alternative mTOR inhibitor with antiinflammatory and antioxidant effects, using chronic phase treatment. Seizures were continuously monitored using video-electroencephalography (EEG) recordings; mossy fiber sprouting, cell death, and inflammation were studied using immunohistochemistry. Blood was withdrawn regularly to assess rapamycin and curcumin levels with high performance liquid chromatography (HPLC). Stop-treatment led to a strong reduction of seizures during the 3-week treatment and a gradual reappearance of seizures during the following 5 weeks. Three days pretreatment did not prevent seizure development, whereas 5-day rapamycin treatment in the chronic phase reduced seizure frequency. Washout of rapamycin was slow and associated with a gradual reappearance of seizures. Rapamycin treatment (both 3 and 6 mg/kg) led to body growth reduction. Curcumin treatment did not reduce seizure frequency or lead to a decrease in body weight. The present study indicates that rapamycin cannot prevent epilepsy in the electrical stimulation post-SE rat model but has seizure-suppressing properties as long as rapamycin blood levels are sufficiently high. Oral curcumin treatment had no effect on chronic seizures, possibly because it did not reach the brain at adequate levels.